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Abstract—Curriculum is a core process in higher education 
institution. The curriculum development is a complex process 
and needs internal or and external data, information and 
knowledge as well. This study proposed a Knowledge 
Management model for curriculum development process. The 
survey was conducted in Bina Nusantara University and 
interview the staff who were involved in the process of 
curriculum development to understand the process. Literature 
studies were applied to develop a model that fit on integration 
between knowledge management systems as knowledge sources 
into Learning Management Systems at Bina Nusantara 
University as case studies. As results, this Knowledge 
Management model support several stakeholders like Study 
program, Subject Content Coordinator, Lecturer, Student,and 
Alumni & Partners to improving existing curriculum 
development process. 
Keywords— knowledge design, Knowledge Management,  KM 
model, curriculum development 
I.  INTRODUCTION  
 The curriculum is a pedagogic foundation that becomes a 
sustainable process in a university. In order to meet educational 
quality, a faculty needs periodically to review curriculum and it 
involves not just internal stakeholder but also the external 
stakeholder, such as industry, government, and alumni 
committee. This review process is conducted to make sure that 
the curriculum development meets the industry's requirements. 
From the university view or  internal view, a curriculum is 
developed to answer comprehensive questions concerning  
what students expected to learn, how to learn, how to 
demonstrate learning, and how to practice their knowledge into 
reality [1],[2]. Moreover, from the point of external view, 
curriculum development is intended to answer some questions, 
such as what ability the  graduate students should have, how 
graduate can do their job in the company, and how university 
fulfills the gaps between learning outcome of curriculum and 
skills required by  industry   [2]. 
Using  information technology to support the curriculum 
development process becomes  a value added for the 
University, moreover, information technology enhances the 
flexibility of learning and makes  the interaction between 
lecturer and student easier [3]. University as a higher education 
institution is recognized as knowledge producer. Consequently, 
it has a challenge not just how to produce and process  
knowledge, but how to use it effectively with information 
technology support. Obviously, well-managed knowledge 
enhances the academic quality in teaching learning process [4]. 
Furthermore, the university needs a technology for storing, 
capturing, structuring and distributing information in large 
amounts of data. 
II. PROBLEM STATEMENT 
Bina Nusantara University a developing university in 
Indonesia which has been established in 1981. It has 10 
faculties or schools, 34 study programs, and 68 programs. As a 
growing university, the number of study programs is increasing 
and it is in line with  the increasing of  content subject 
numbers, and as consequences, it will increase the working 
load of curriculum development process. Every semester, the 
Subject Content Coordinator (SCC) person  is appointed from 
some  expert lecturers. SCC coordinates a group of lecturers 
who conduct course review activities, such as maintaining 
learning plan and material content. SCC  may recommend  the 
course revision by filling in course review form. Based on that 
recommendation, the study program will assign a lecturer as 
Subject Matter Expert (SME) to create or revise the  learning 
plan and material content 
 
 
Fig. 1. Learning Management System Bina Nusantara University 
Bina NusantaraUniversity has been using Learning 
Management Systems (LMS) since 10 years ago to support 
teaching learning activities,  including curriculum development 
process (see Fig.1). Meanwhile, Knowledge Management 
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System (KMS) as shown in Figure 2 has been implemented 
since August 2013 and it is used as sharing tools for internal 
communication. However, there is a disconnection between 
LMS and KMS in which  each of system run separately. For 
example, the learning material as a knowledge asset which is 
stored in LMS does not enhance learning quality in KMS. The 
current LMS has limitation to access previous data which is 
recognized as a knowledge. For example, when SME creates or 
revised learning plan and material content, they have no access 
to online resources or teaching resources histories, such as 
teaching material content from forum discussion between 
groups of students, lecturers, or shared material from partners.  
But, with this constraint the learning plans and material 
contents have to become knowledge and connect of  KMS. 
 
 
 
 
Fig. 2. Knowledge Management Portal Bina Nusantara University 
 
III. LITERATURE REVIEW 
A. Knowledge management  in higher education 
Recently, it becomes necessary for the University to adopt 
Knowledge Management (KM) techniques in their curriculum 
development process  to ensure of teaching-learning process 
quality and to create a conducive environment for creativity 
and innovation among human resource in university [5]. 
Knowledge is an experienced frame, values, contextual 
information, and expert insight that provide evaluation 
framework  [6]. KM applied in university improves the quality 
of curriculum and knowledge retrieval, so it  makes the 
developing process more efficient by saving time, no repetition 
activity, and streamline the process [7]. Islamic Azad 
University Tehran adopted  the model of Paradji which as a 
KM-based model for improving productivity in operational 
units of Iran petroleum ministry [8]. The KM model was split 
into organizational component and knowledge management 
process as shown in Figure 3. The organizational component 
had four components, those were human resources, 
organizational structure, information technology,  and 
organizational culture. Meanwhile, KM process had nine 
processes,  such as information entry system, scoring system, 
ordering system, knowledge categorization system, rewarding 
system, reporting system, knowledge categorization system, 
rewarding system, reporting system, question and answer 
system, as well as evaluation system and communication 
system. 
 
Fig. 3. The Administrative Model of the Implication of KM in Higher 
Education [8] 
 
KM implementation was not just for administrative purposes, 
but it was also an independent system that integrated with 
course resources from other systems in university. KM system 
was used as an add-on system that brought  a new style of KM 
in university. Lecturer published course resource in KM 
system and discussed the topic with students. Through KM, 
lecturers and students used resources and organize them to 
meet the learning purposes. Integration of difference course 
resources and sharing activities enhanced knowledge to 
transform and transfer to interest group among lecturers and 
students more beneficial for knowledge reuse and recreation. 
For example, Tsinghua University implemented KM to 
support knowledge services for Tsinghua Web School which 
functioned as  a web-based learning platform,  consisting  of 3 
types of KM such as individual, group, and public [9]. 
Tsinghua KM consisted  of 4 layers as shown in Figure 4, 
those were  presentation services, web-based learning 
platform, KM services,  and infrastructure services 
 
Fig. 4. Framework of KM in University [9] 
 
B. Knowledge management in curriculum development 
process 
Meanwhile, KM had been used in curriculum development 
process and next were  some examples of it. Agrawal, et.al [5] 
developed a KM framework for curriculum development  in 
India's technical education institutions (see Figure 5), stated 
that curriculum development process was the most significant 
components to improve the quality of technical education 
system.  KM became necessary to be adopted  in curriculum 
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development as a way of narrowing the gap occurred in 
curriculum development. Using information technology as a 
tool, it  encouraged lecturer to deliver course effectively. The 
sharing process between lecturer and student was used as a 
knowledge asset to improve the quality of education. As seen 
in Figure 5, knowledge in curriculum development process was 
created in 4 ways. First, knowledge internalization which was 
recognized as internalization or explicit to tacit in Nonaka's 
framework. Second, knowledge exchange which was 
recognized as socialization or tacit to tacit in Nonaka's 
framework. Third, knowledge capture which was recognized as 
externalization or tacit to explicit in Nonaka's framework. 
Fourth, knowledge reuse which was recognized as the 
combination or explicit to explicit in Nonaka's framework. 
There were some different activities for each way in 
knowledge creation for the information technology based 
knowledge asset.. 
 
 
 
Fig. 5. Knowledge Management Framework for Curriculum Development 
Process [5] 
Tanekar proposed a framework which facilitated 
knowledge management system for curriculum development 
process based on his review of some curriculum from some 
worldwide universities and 7 models curriculum development 
process such as Ralph Tyler's model, curriculum development 
model by Brown, hierarchical model for curriculum 
development, participatory curriculum development model by 
Taylor, Jerry D. Estenson's model, Richard's model and 
Christopher W.Storey's model [7]. Tanekar proposed 6 
lifecycles framework phases of curriculum development 
process such as gap analysis, planning of resources, 
establishing goals and objectives, selection and organization 
of contents, preparing for implementation and evaluation and 
feedback. Tanekar's framework represented capturing, 
organizing and storing knowledge which using Nonaka's 
model of knowledge creation and transformation to identify 
sources of knowledge which were Teachers, subject experts, 
professional experts, academic experts, etc.(see Figure 6). 
 
Fig. 6. The proposed knowledge management framework for curriculum 
development [7] 
 
IV. CURRICULUM DEVELOPMENT PROCESS 
Curriculum development in Bina Nusantara University is 
a continuing process, where each study program has to review 
their curriculum between two to four years. The curriculum 
development process separates in some detail of processes 
such as curriculum creation or review activity, teaching 
learning activity, course review activity, and peer review 
activity. This paper focuses on these four activities as a 
teaching-learning process in curriculum development. Study 
program created curriculum and review it for every two until 
four years. The curriculum review process should involve 
external parties such as industry, alumni, partner from 
University/higher education institution and government. 
Student Outcomes are adopted according to qualification 
level. The level is regulated by the governmentin2012 
(Peraturan Presiden No. 8/2012) through Indonesian 
Qualification Framework (IQF) which known as Kerangka 
Kualifikasi Nasional Indonesia (KKNI), e.g. bachelor degree 
at level 6, the profession at level 7, the master degree at level 
8, and doctorate degree at level 9. According to IQF, Bina. 
Nusantara university adopted student outcome to create  
graduate competencies. In curriculum development, to achieve 
the student outcomes that has been determined, a courses list 
is a map to the outcome(s). Using curriculum mapping, 
Subject Matter Expert (SME) creates course outline and 
learning material which stored at LMS.  Using LMS, lecturer 
teaches students and student read, do exercise, submit their 
assignment, and discuss in the discussion forum.   
During the semester, a group of lecturers in same parallel 
class conduct a peer review to evaluate teaching-learning 
strategy. The objectives of this activity are to make sure that a 
lecturer delivers learning material following the course 
outline, discuss update content or case and proposed a 
recommendation to improve teaching-learning quality. The 
result of peer review keep in LMS as a report and used as an 
input for course review activity. Every semester subject 
coordinator conducts  a course review activity to prepare next 
semester activity.  According to peer review result at LMS, 
subject coordinator conduct course review activity plan. 
Course review activity focuses on reviewed in course outline 
detail components.There are nine components need to be a 
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review which are course description, graduate competencies, 
learning outcomes, teaching and learning strategies, textbook, 
online resources, topics, scheduled, evaluation, and an 
assessment rubric.  Review activity result reports to study 
program in course review form and subject coordinator gives 
the recommendation to keep or revise the course outline. For 
revising recommendation, study program will assign SME to 
revise course outline and learning the material in the next 
semester  through LMS.Curriculum Knowledge Management 
System 
 
Fig. 7.  Unification of LMS and KMS 
As mention before where there are disconnection between 
LMS and KMS in current system, then we propose curriculum 
knowledge management system which combine LMS and 
KMS as shown in figure 7 and there are five knowledge 
sources such as: 
1. Study program 
Regularly, study program reviews student outcomes 
and create curriculum mapping. In curriculum 
mapping, each course should be able to map student 
outcomes and use it as a basis to create course 
learning objective.  
2. Subject Content Coordinator 
Subject Content Coordinator (SCC)  is a person in 
charge to manage a group of courses. Each semester 
conducts two review activities. The first review is a 
teaching-learning peer review with the group of the 
lecturer. Then, the second review is course review to 
check and evaluate the updated learning plan and 
material. At the end of the semester, SCC reports the 
review activity and recommend to keep,   revise 
learning plan and material, or enrich material through 
multimedia as an enrichment content.  
3. Lecturer 
The lecturer is a person in charge at class to teach 
student based on learning plan and material  created 
by SCC. Every lecturer must update their personal 
data, including research and community services. 
Teaching histories, research and community services 
activity and personal development used as a report to 
higher education board to monitor the lecturer 
qualification. In class, the lecturer records learning 
plan realization in the Learning Management 
Systems (LMS) and automatically check the 
compliances of the learning plan. Common teaching 
practices are lecturer obligated to record student 
assignment and to create a thread in the discussion 
forum to encourage student explores a specific topic. 
The lecturer may upload additional material and 
shared to other class through LMS. 
4. Student 
Using curriculum data, a student register for courses 
and schedules. Similar to a common learning activity, 
a student must study, upload assignment into LMS, 
and actively discuss in the discussion forum. Every 
semester, student evaluated lecturer for each course 
using questionnaire.   
5. Alumni & Partners 
Alumni and partners are external stakeholders. They 
are contributed to the curriculum as an external 
reviewers, endorsement the curriculum, or contribute 
as a guest expert to enrich student knowledge. 
 
In Bina Nusantara university, LMS provides a bank 
of learning material, course's performance, and lecturer's 
performance. Based on transactions on five knowledge 
sources above then LMS will record all knowledge sources 
activities and create reporting as knowledge which can be used 
evaluate study program's performance in order to improve the 
strategic plan. Each knowledge source has the contribution to 
creating knowledge in curriculum development process where 
curriculum data captured in curriculum repositories and 
integrate with LMS repositories, then will be unified in 
curriculum knowledge management repositories. The output 
of knowledge management process are system reports lecturer 
performance, student assessment result, research and 
community services, collaboration activities, alumni tracking, 
content development progress, and curriculum review and 
progress, as shown in figure 7. 
In order to propose an architecture of curriculum 
knowledge management system as shown in figure 9, then all 
the curriculum development activities in Bina Nusantara 
university are mapped into SECI [10] model as shown in 
figure 8. The curriculum development activities which is 
recognized as knowledge transformation from sources of 
knowledge into LMS, Curriculum and KMS will deal with 
tacit or explicit knowledge. Tacit knowledge involved 
cognitive and technical element in specific contexts of know-
how, crafts, and skills that apply. Tacit knowledge refers to 
individual images of reality and visions for the future. And the 
other hand, explicit knowledge is codified knowledge refers to 
knowledge in formal and systematic language that captured in 
records, archives, and databases (Nonaka, 1994). Knowledge 
management enables the conversion between tacit and explicit 
knowledge in order to the effectiveness  achievement the goals 
set.Knowledge management is designed to capture tacit 
knowledge and converting it to explicit  [11]. On other hands, 
knowledge management can be used to capture explicit 
knowledge and transform it into tacit knowledge. An effective 
KM initiative requires the combination of the utilization of 
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explicit and tacit knowledge. As shown in figure 8, there is 4  
of knowledge conversion [10] and they are : 
1. Socialization, which is recognized as tacit to tacit 
knowledge conversion and a process of sharing 
experiences and creating tacit knowledge. The 
activity as knowledge acquiring in curriculum 
development such as: 
a. Focus group discussion to gathering 
experience from stakeholder when to create 
the student outcome. 
b. Lecturer experience teaching in class. 
c. Groups of lecturers conduct the course 
review and peer review discussion to share 
the experience as a form of teaching 
learning evaluation.  
2. Externalization, which is recognized as tacit to 
explicit knowledge conversion and a process of 
articulation of tacit into explicit knowledge. 
Knowledge creation in tacit becomes explicit will be 
done by taking conceptualize of image, experience, 
language into writing. Externalization activity scope 
is included activities such as: 
a. Lecturer prepared and shared learning 
material. 
b. Student taking notes. 
c. Discussing through LMS forum. 
d. Submittingstudent assignment and exercise 
into LMS.  
3. The combination, which is recognized as explicit to 
explicit knowledge conversion and a reconfiguration 
of existing computer databases through sorting, 
adding, combining, and categorizing of explicit 
knowledge. To improve the effectiveness  of LMS 
usage, the transformation from explicit to explicit 
will be proposed with Extracting, Transformation and 
Loading (ETL) activities such as: 
a. ETL from curriculum database into data 
warehouse. 
b. ETL from LMS into data warehouse. 
c. ETL from data warehouse into LMS.  
4. Internalization, which is recognized as explicit to 
tacit knowledge conversion and a process of 
integrating explicit knowledge into tacit knowledge. 
Experiences from socialization, externalization, and 
combination are internalized into tacit knowledge. 
The activities to change from explicit to tacit 
knowledge are: 
a. Documented knowledge transfer of explicit 
knowledge to people as a lesson from other 
people experience.  
b. When create a curriculum, study program 
benchmark curriculum to other institution 
and comply to government regulation. 
c. Evaluation of teaching learning activity 
performance. 
d. Student reading the learning material and get 
the knowledge. 
e. Evaluation of teaching learning performance 
and student reading learning material. 
 
Fig. 8. Mapping SECI model for curriculum development process in Bina 
Nusantara university 
 
The SECI mapping of curriculum development activities 
in Bina Nusantara University as shown in figure 8 will be 
categorized as knowledge production and knowledge sharing:   
1. Knowledge production. 
Knowledge production concerns with creating of 
explicit knowledge where knowledge production 
shares at all level of activities and applies to the 
Curriculum and LMS database through 
externalization and combination. 
2. Knowledge sharing. 
Knowledge sharing concerns with creating of tacit 
knowledge where knowledge that produces shared to 
all users is through internalization and socialization 
processes.  
Based on The SECI mapping of curriculum development 
activities in Bina Nusantara university as shown in figure 8 
then the architecture of curriculum knowledge management 
system is proposed as shown in figure 9. The architecture of 
curriculum knowledge management system will be built where 
each of users such as employee, lecturer, and a student will 
use the system based on their access privileges. To analysis 
transaction data, using Online Transaction Processing (OLTP) 
environments to transact and query against data and support 
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the operational. To increase the ability of real time data 
analysis, the migration of data into the data warehouse using 
Extracted, Transformed and Loaded (ETL). (Conn, 2005).  
Data in KMS Online Transactional Processing (OLTP) or 
Enterprise Resource Planning (ERP) can be ETL to the data 
warehouse and has to mean to ETL normalized database into 
the unnormalized database. Using a unnormalized database 
with less table database will use less join query in the SQL 
statement and at the end will increase performance to create a 
report for query or analysis or data mining. Moreover, data in 
the data warehouse can be ETL to OLTP LMS when there are 
some data or recognized as explicit knowledge will be used in 
LMS either for knowledge production or knowledge sharing. 
When using LMS, system captured data from data warehouse 
which gather from KMS's transaction data and Curriculum. 
With integration into one data warehouse, it's easier for the 
user to access LMS and searching knowledge data and used to 
enrich teaching material. Lecturer as SME used data 
warehouse to tracking knowledge when created or revised 
course outline and student read learning material which is 
transform from KMS and Curriculum 
 
 
 
Fig. 9. Architecture of curriculum knowledge management system 
 
V. CONCLUSION 
University as higher education institution produces 
knowledge. The knowledge product was not used effectively 
and lecturer or SME has used to create the same learning 
material in every semester. This condition means the cost for 
University.  Curriculum as a core process in a university uses 
as foundation process to identify data creation. LMS usage is 
integrated with curriculum data, lecturer, and student. LMS 
used by lecturer and student to teach and learn. In the process, 
the lecturer has an opportunity to add new additional material 
or additional partner from University/company/association 
shared as external material.  
Design architecture of curriculum knowledge management 
system will be easy when all the activities are mapping with 
SECI model based on knowledge production and knowledge 
sharing. Obviously, proposed architecture of curriculum 
knowledge management system in Bina Nusantara university 
is developed based on the mapping of curriculum development 
activities in Bina Nusantara university into SECI model which 
is divided into knowledge production and knowledge sharing. 
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